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ABSTRACT : PROBLEM TO BE SOLVED: To improve reliability, while lowering the internal resistance 
by laser- welding a part of one edge of a positive and a negative electrodes housed in a 
case with the electrolyte in a condition in which it is not coated with an active material to a 
positive and a negative electrode terminals. 

SOLUTION: A positive and a negative electrodes 51, 52 laminated through a separator 53 
and housed in a conductive case 56 of a battery cell 42 have a positive and a negative 
electrode foils 51a, 52a, the active material 51b, 51b coated on both surfaces thereof, and 
an upper welding part 51c of the positive electrode 51 and a lower welding part 52c of the 
negative electrode 52. The welding parts 51c, 52, which are not coated with the active 
material 51 b, 52b, are laser-welded to collector plates 54, 55 as positive and negative 
electrode terminals for securing connection, and have conductivities higher than that of the 
parts coated with the active material 51 b, 52b. The collector plates 54, 55 are preferably 
formed with a spiral groove or the like for insertion of the ends of the positive and the 
negative electrodes 51 , 52, and an area of the bonding surface is increased, while the 
electrical resistance is lowered. The kinds of parts can be reduced by using each common 
collector plate 54, 55 in the positive electrode side and the negative electrode side. 
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(54) 0HH<D«ft] «W 



52 



(57) [Kft] 

[J»«^R] IE • *«««5 1.52 CE)-acc % 
K5 1b, 5 2b«fe*l/fcl>*i««»5 1 d. 
d*8H C©*&££9$#5 1 d. 5 2d^iE' 




u-1f^UfcCi*W±TftW»*. 

[mm 3 ] fWBiE • m&m.%m*ix a - JMttc 

U con ^M«**©^*cttSBIE • MBttft* u 
— Sf Btt UfcC i T ft 1 X»BWW2 IS 

[000 1 ] 

Tft. 

[0002] 

[ffiSWDStfM *«W*6tt. 5fefc4*«PF9 - 1 0 3 0 
5 o# rB«»?J r»«3R^©iE • *««o-32R:*§ 

ttHrexBTsnrr*. 

[ 0 0 0 3 ] B 1 2 ttiE • MHtO^J^ffatClE • ft 

i o l&ettMas-i 02i, cne>iE • jt^stsi o 

1, loaiora^c^u-^ioa, 103 
IBMHEl o i.<o±»«carWE«l-T-r*4«* 

fi04i, JtH©*£ 1 0 2 O-T^WtcSr fcMfi»-c 
*ft««K 105i, CtiblE • M«K 10 1.10 

2. ■fcrtU-*10 3 l .1 04, 10 
5*Jt^*fti»^©fcft*-*l 06i, CCD^r-X 

i oeoK»«cGn6jE-fta«Ki o l. ;io2, -fe 

7<U-irl 0 3. 1 0 3aa»WR1 0 4 1 1-0 5W 
W*m«107i, 4r-Xl 0 6©HP»tc*« 

109i. 0 6rtfc^LfcWBiKl 1 1 

fcftft. 
[0 004] 

MWMiraUMiTftBSB] ±fBB8fftt. Jgm&i 

o 5 tcft^ss i o 2 «?st, iesi@*e i o i 
ft. -M^y* w, raagR^^ 

©»WcJ:*K ««**K:^ftJ8ftft>haMfc. @Sffc 



(2) s$g!20 0 0-5 8 0 3 8 

2 

. Ate, *^ti©*fl8^©«5E'Ufcfl«*>S*S*i 
ft. *cr % *»9!(Z>BWtt. rt^!S*:J:9fi«U 

[0 005] 

L/fciE ■ ^H^Stc, iE • -JiaMWHSAT 

io flcu- tfmBb^. u-i«8P«*cJ:-5T, iE-S^S 
4Etc*ti*JiiE * ftS^^iiHtcS^-r^. £tc % IE 
♦ HHEafciiE ■ *«^4©tt*»©«»as«*J J: 0 

/hs < ftfto 

[000 6] 1**312 tt % iE • JMHmcjE ■ ft^ta^ 
<DfiB»«r»Ar iE ■ ftm^SilE ■ fi 

S»U:9/N&<ftft. 

[0 00 7] 133013 tt % iE-ftmae^afe-cn-;!/ 
«*c u > c coo - >nwsaiao»spcc je • m@3£^£ u 

20 — SfjSK Lfc 9 IE * MWHFjWE ' ft^®^<Z>*^££P 
WKftO. iE-ft^SiiE-ft@^?-iCD^^pcD 

««aa«3wj:o/hs<ft^. 

[0 00 8] 

^T«T«:»ira"ft. ft**, 

fc<P£Tft, Bltt*#KK»ft^*^*«ttS16* 
2i, C©^U-A2CE>fr»JCBMt^fc^9 F^-f^4 

30 co^»K^^4«c|^^ttfc»W^fc±«P©^ 
VtWttl li, 7 1/-A2(0«»KWWfe«ttl24 

3fe6ft&. 

[0 00 9] ^» h^W^4<D^^T^ 

fctJftf&^^U-Al CO^>7I/-Ai 
4©a»36>6SLfclffcB^A^-h^ hi, JbSBf 

40 .^15i, cne.^- Hfctf'Jir^*-^ 1 5^ 
ffcSttrtEbfe y * - ^ l 8 6 ft ft. 

[0010] ^>71/-A 1 4«, ^arf-i; 1 7 
BW«fc«M*W, ftSSBWWSin 8*&ttfcfc<Erc& 
ft B y+7#-^l 5». 8WC&ttl 2SO^^-> 
^^•n^rr? F2 1 «r®B5J««c3M:f6tft^©"C*ft. 

[0 0 1 1 ] SESt)Bi51 8tt, SKl J &-*2 2i, CCDIg 

2 3 4ClXW^c^^;l/2 4 < 2 4 (AMNS) <b^6ft 
50 h^'^fHflHHVcflWkL. A#^^2 4, 2 4^Sit^ 



(3) 

3 

[00 1 2] «tt«P+2 3tt % f^->2 5^lt? 

h2 lfcK»»*6iL ttttl2*H 
$e£ CCt, 2 8tt7P>h^U- 

27t4*r=-f, 2 8l4gWfcl lOBJctt/S H4V- 

->#^-, 3 4»»;^U-+, 3 5t4&8tl 2CD*/S 

3 6«*£>Fr&£. 
[ 0 0 1 3 1 H 2 M4H!(CflS$/< v t* U <D£f*B[§rc& 10 
0, 1/1714, WW*- *4 1£ % COJRttir- 

*4 l ftlc»KlC>J»aifeBW^4 1 to;< ? 

Ch6^7 f U 2 "'tfH* - i» 2 2 (01# 
JR) <CJKftr*fc«>©=i^^*4 3i, Cti6^»f-"J 
■fe;b4 2 -"KCflttt*-* 2 2 Woa«fiE«:RS±'r*fc 

T^mr^/c*cD^m=3>-fe> h4 5 ti 
jfe, 4 6li^m^ 

[0 0 1 4 ] lfl3t4*m^ff^7f-i;^««rrK 20 
MM T^e?. 'f9?-U-fe*4 2 

■«a5 1, 5 2 &QN«:KI*ft:-ts''Cl'-*5 3. 53. 

r©*«E5 4&, JI«atE5 2©T»*cu— SfjfflKl/ 

5 1, 5 2. 5 5 . 

5 SiRJttr S^-^i5 6 <fc, ccr>^-^ 5 

6©JB58P5 6 aWCCCti6»iE-©«afi5 1 . 5 2. -fe 
s<U-*5.3. 5 3RO**WR5 4. 5 5£*?l,W** 30 
fc«X0HItt»W"C**W*«5 7 t> 5 6©_Lg& 

<D^P^J5 6 b (CzSflBK5 7 <fc i fc&C#;* er»V58% 

?£6 lifrfcfc*. 

[0 0 1 5] JEim&5 U4. jE«Bfg5 lai, CO 
JB6SIB5 1 a©iaracclfe*U^:fS«»5 lb. 5 1b 
5 1 e-ttjEWS«5 1 aii^I 
5 4<h©&&gsr*>* 0 ft«a«5 2». MWS5 2 
a <b % C O ft WSiS 5 2a ©W1SCC&*& L fcrS^I© 5 2 
b, 5 2b£rt>&fc3. 5 2 e*"U:MI65 2 40 

a £ SAME 5 5 et(D&g^-C&£. 

[0018*] -fe-rCU-*5 3*4, I£ttSK5 1 ittC 
«5 2£**6»T**©T*S. »W54,'55», 

[0 0 17] CO£5fc. JE«IM£««H&T^ao« 
EE»5 7a«W4. CCt, ftMCD|MI&5 5£E 50 
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IVTfc, ^-A5 6R:ft«HR5 2*l/-1f»«Urfc 

[0 0 18] H4tt*»W«c«^< ! i^iJ-fe;l/-fc^r» 
ffiMffiB (* 1 ©5I«D#«> r*»K *-X5 6&C, 
R«ttOD«£^&5 5 JEHffigS 1 ©MWc-fe^l/- 
£5 3. -fe^U-^5 3<DWBHcfiSS«5 2. £11 
455 2©MSlte-fe^U-#5 3*«aT*l^ca— . 
«W«£0T©««7-fe>^!/6 2£. 

5 4££t©flBlC»AU *-X5B©±»<DHn«5 

6 b kltf* * ? h 5 8 (cBttft-zhOa 5 8a «*A L . 

9 h 5 8 fCtg^fc^SSPS 8 b <Drt.®&C$®K5 
73ac«E5 9**PA-r*C£«r^r. 
[0 0 1 9] ^9T*-;-fe;l/4 2«. $r-*5 6©g§PglS 

L//c<t5fc, ^5 6^W^1 ^56© 
J^«BHOfcfc©^fc*. *WR5 4. 5 514, ** 
fcO»5 4a. 5 5 a-SrJ&fiJELfctO-C**. 

[0 02 0] Ci»5 4.att/3»««5 7©|iPEfB5 7 a 
fc8&rt*IH^r&£. AS5 5a(4. *-X5 6<DJlE 
$155 6 a (03#JSO JCU— JfjfflK-r^S^r*^ 

<H3.tt:^L&5 5b-*W*S»-c*S. ) M5 
.5 a iJ&gjSS 6 a £©»£tt. W^Tfc 
£C». r5r-X5 6{4, EBP5 6a (@3#JBl) £B£l>T 

[0 02 1 ] mS&#mHC&Z&&ft*®W* : S>m? 

jE««fi5 1 14. IE^$§5 1 a<0— 3MrIftl> 
T. r&B!j?5 1 b&&^L,*/tfc©"C*»J, 5fcggS§p#5 
Id, Sid (RM®5 1 dttqRSw) (4, j£«ffitS5 

[0 02 2] H15-KE5 214. ft«ffig5 2 aOH2«: 

#5 2d, 52 d (3R«CD5 2-dtt^BI^> 14, Mfi 
455 2<DT$i5— ate— ^©^stCfii^O/c&CDr^So .C 
ti^^m5 1d, 5 id. 5 2d, 5 2dtt/ 

^5^5 ib. 52b zmttLtcmfrK&^T&imtt 

[0023] C*i6©jE«*HK5 1AMMHR5 2 

*sfi&<&J:-5ec«*. 5Hfe*E8U»5 1 d, 52d^D- 
;W©^ST-fe>^ , ;6 2CDSaSP* i 6^fcB$^. 

5 6 <S4#j&) iccwirr«. 

[0 02 4 ] ±121/ £ IE • am@^5 1,52 
«i7"fe>^y-B2(0-tt»«:»WR5 4, 5 5 (e3# 

u-lf»»«cJ:Sttd*J:0*llfcT*c£*«r» % IE 

-MSC5 1. 5 2 £^^55 4, 5 5 toM£r®V 
nfmfc** t )'l^<TZC±&V*Z. Ur>X, -r<9 



(4) 

5 

[ 0 0 2 5 ] S 6 < a ) - <d ) (£^%9iK:ffi^tt«S 

©^B£tt»©Wr^Lfcfc©r*>£. (a> i£< 

«5 4©fl»5 4-a (X»**«5 5©Ci»5 5a) £ 

MWriT— MfflR&is-iffi&lsltbo-e&Z* (b) 

«. OBi55 4a (XliiW5.5a) *»l»T+¥ttK:i' 
[0 0 2 6 ] <c)tt. 0»5'4"a (X»0«5 5 a) 
( d ) iMP5 4 a 5 a) «Ut 4 S 10 

[ 0 0 2 7 ] SI 7 fr&MtCttSJE • •tB«Ri*«« 

«5 i«c»«R5 4*u— tf»«r*<c», sr, ms 

T-fe^^y 6 2©SSPCCSMHE5 4*!WW. jess® 
5 1 t*««5 4iO«WfiPCDie${igPfcU-1f»S 

[0028 ] U-lf »S*SL#«*«5 4 ©£jg{55 4 20 
a»«cil»*-3fc6, — SSt/— »f^-AB©J^*it 
£>. iW5 4a«I0a«ffc6Wl/-1f^-ABO 

«5 2CCH^K5 5^U-1f?$S*r^^feP^«f 
[0 02 9] HStt^^ffiSWST-bV^ya^SMc 

xm<oyn-m mi<Dmm<Dj&im) r&*. ft** s 

ST 0 1 jE-ftUH5 1. 5 .2ffl<OtSftH5 1 

b. szbtmmtz* 

ST02 STO 1 rft»OfciS««5 1 b, 52b 

***y-ttfcU jE-MBSS 1 a. 5 2aW 
TS. fc/cO, iir3*©^§^#5 1 d, 5 2 d*SW 
5. 

[0 03 0 ] ST03 IE-MSS5 1. 5 2£IE 

ST 0 4. •••••••.£'• JMBffitS5 1. 52^U^lt, S 

43® 5 1 b, 5 2b£^&fcJ¥<*£— CtC?*. 40 
ST05 iE-ftWHRSl, 5 2«ttftA0,«S 

s t o 6 n^m^ s 2 tease 5 5 & u -if sss-r 

s T 0 7 ^mrr -fe >^ u 6 2 kcfiheS 5 5 * - 

X5 

[0 03 1 ] STO 8 *-*5 Bfcg««5 5£U 

ST09 *-*5 8|*3fc«BiKB 1 £ftATS. 

ST 10 IEmfflfc5 lK£il«5 4£U-1f?§&'f 50 
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ST1 1 -Jr-*5 6F*3fc#*^ h58£ftUT2g 

uss 7 mm 5 9 St^AT 

s t 1 2 5 ewgmss 7ac«5 9 &m 

[00321 B9 (a)^(c) I3»«E©SBB«*IB 
9M-&!ft9Iia (#2©JBfc©»») "C**K (a) 
ttBL (b) fct (a) ©b-b»K®EL (e)ttl/- 
1f»»0*ffi*l»W-r*IRffiHr**. ft*, Sgl©§£ 
^CD^(!:^I~-«^k:-oCir«^^ ; S , IB&TS B ( a ) 
«C*^T. 4 tt. IE • H^S&S 1,520 

5«H) ©^r*S5Hfe*S»a5 1 d. 52d (135 
•JK) «r#A-rS«te»6 4a4«SUfcfcOTA5. 

(b) fc*l>T, ffife«6 4att, »S»6 4fc«g{IftI 

tt. IE • MS&5 1.52 (®5#J80 ©IE ■ MS 
I5U, 5 2a#jfA-C**fc©r*S>. 
[003 3 ] ( c ) fc&t>T m IE^St£5 1 tcaflM&B 
4*U— tf*6»-r&Ktt. **\ IE«8«5 1©ttS»* 
«*«6 4©«je»e4a©»K8 4b*'Cl»AU IE 
ttS«5 1 &ftf8C6 4^0SltS, BP5«tt8K6 4a 
©$ie6 4b (COKSffiBSrQ ) fcU— tfjft 
«£BL©U— Ftf-.fcB©4k&*£-fr. am«6 4o 

[0 034] U-1fWB»KL*«««E6-4CDiMWe 4 

tb. c«e4cff^ai^iaarfc6ficf^-iftf-AB© 

«SWL«W6Uft»^JM*tf^. MSR5 2K 

"C, ^ii, U-1f»S»BL*»«**CjE«B«5 1 

ftcc<fc*. u-if»»ccj:OIBafe , r^«W>§a»*ibft< 

[0 03 5 J ±f3Lfc£5£, *Sgfi6 4fcIE • MS 
«5 1. 5 2 (B5MR) ©^£*tAT£!H&£?&6 4 
•a^Mt/^CtT, JE-MSS5 1. 5 2&MS 
6 4£©»^©ffiftfc**<-r*C±#T*. s^ai 

[003611110(a), (b> U^HtCff&M 
«©80©^W*lttP^*BK8ia <*3©5Bte©3B»> 
r£> *} . ( a ) MMMB. < b ) ti^ y r 'J -feJUCcHa 

^^A/ct^^^f^T®!2r$>^. &*, mivm 
m^&tm^w&K^^\*®M*w&-t%>. < a ) 

tdtf^T, H^«6 5{i k §5 9 (^4#H) teg^T 
-2)fc2*©^^6 5 a ^^Ufc^©-Cab^o ( b ) tc 

^©^5 lCca®K6 5^U-1f^U, a^6 5tC 
«5fiilx— !fi8»L/^it>©r**. (5 1c- 



( (a) »m ) . esb\mim-cabz. > 

[0 03 7 ] C'WCfct). *-X5.BMMHR5 5 (B 
3#j£) . £«fi5 5 «fcfi«ffi1£5 2 (B3#JR) > IE 

n®«5 i i^mt^6 s^«6 5 tms 9#<en^ 

[ 0 0 3 8 ] SI 1 1 ft£$R9!<Cft&''< ? T U -k/l/^Tjsf 
BfffiH (»4©H»©*JHI) T&D, fri©fl$fc©7fr® 
iBH»lSlKo^TW«IJ!*«r*. '<?^»;-fe;t>7 

LfcftW?-* L/TCDH^ST 2 IE * ©^SS5 
1. 52, -fe^U-*5 3, 5 3.R^*«R7 1. 7 2 

*ttaW^««*»ttO*S4r-^7 3i*»6^*. . 
[0 0 3 9 ] «§T"fe>^y6 2tt % 1 (Bm 

87 1ai, C<0B«K»7 1 a ©**fcl*ttttfc*? 
§iJ7 1 b »*S7 2tt % '»*«7 1 
7&tfc"C&0. R«?»7 2ai, C©PMR«»7 2a© 
t|i*«:aXW^» : f»7 2bi*6«tS. er-X7 3- 
tt, ^W7 3ai, C©*-X*f*7 3a©HP 
«£g<*MIW7 3 b±*6fc*. fcfe, 7 3 c. 7 3 
el4»Afi/C*a. 

[o o.4o i ^9f-«;H2ib7o*iatts«cB % ABfir-fe 

>^»;6 2te*««7 1. .7 2*U-1f»»U, 4r-* 
##7 3a ©If A?L 7 3c 7 2 <D^^$P 72b 
£J£A0T> -5r-^*i*:7 3a(cm@r-fe>^i;6 2R 

'owns 7 1.- 7 2*«wiu mmi 3b(Dm\n7 

3 cfc3l©g7 1©»?3S7 1 b £EA-T*± 
-X##7 3 a KMW7 3 b *?££T£o 

[004 1 ]^ *»»©!BIIO*lBrB 1 IE ■ MS 
«5 1, 5 2fc**«5 4. 5 5 (B3*H) . 6 4 

(H9MR) . 6 5 (SI 0#JK> ,7 1. 72^:U- 
'lf»«6fc^ tft£FES&0T»&<. J6SS8SL * 

2 (g|3M , 6 6 (Bl-OM), 7 0CCW4JE 
-MHK5 1. 5 2<hJHHt&5 4. 5 5i 6 4. 6 
5. 7 1. 7 2±©S£t4, y^A-ftfVWtk tt« 

[0042] 
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IE • MM?-* u— «Wfl/*i©T. ^-"IfSSSctcj:-* 
r % IE • JHHEiStelE • ft WT-feXXfictter «ci 
**C*, ffl«tt4lfilI±S#5Ci]W-C*«. £/c. IE- 
ft«ffiffi£iE- AW?-£©liATO^«S*J:9* 

[0043] M#4l2©SeK?:B:. jE • ftW^fcE 
•«««©«»*JfA«»*»liSLfcor. IE -ft 
««R£iE * *flWff&©«68P©H«%** < ITS t 

io tjw-c*,. «s&«W)««aa«rJ:o^3 < r *c <t&v 
[0044] iBJfcE 3 ©■«?&. jE • nmm&zm 
kie * *a»**wfc«jtt3*T*fe^-if»iatr* 

/c, IE • A»BtR±IE • £ ©ft£ff©«£ti&ft 

20 [BH©mt&HI9l!] 

[B 1 ] *»Wfcff*^^iH**Wbaig*©«BiB 
[B2 3 *»Wc«*'<??-l/©*l«H 
IBS] *»Hfc«ft/<»f-i;*^*j5%rRBB (»1 
©3Gtt©$JB) 

[94] *«lcM^ ? fijt^jW#|||(in 

m i ©sss©#») 

[BS] #3^fcffi3«ffi«£»WTaB 

[bb ] *§¥RK%zm j m&<D¥-mw 

ess] ^wfcff^wr-b^^yflWHaxeo^ia 

<m 1 ©*»©*») 
[B9] ««KCD|BEWI«linii'r«IR«B (S32©m$& 

<mm) 

[Bio] *^&c^^^m^©^©^^i^ B J-r^ 

SttHB (» 3 ©»«©»») 

[B113 MHKff&^y^U^^riKfBB (W 
4©^3ft©^) 

[B 1 2 } jE • S^«©*^BP^{ciE • ft»B^*a 
40 T/cfie^oBW^-^-^BffflB 

4 2. 6 6. 7 (^ 9 7-i;<feJb) . 5 1- 

iE«SR. 5 1b, 5 2b-*S»K. 5 Id. 5 2d- 

5 2 5 4. .6 4, 6 5. 7 1 
-•-JEW? <*ttK) . 5 5. 8 4. 7 2 -AW?- . 

5 6, 7 3-4r-^, B2-n-Jb«W 
« (W7*>^!f) , 6 4a-S» <«BBe») . 
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[08] 

^ g tt g fr. a iT 



ST03 
ST04 U 
STD5 ^ 
ST06 1 : 1 



ST07 

NT 



sToe % 

ST09., 

sno 



^ ft? 8 & X 



ST11 



E 



ST12 



T 




(a) 



64 s51aC,S2e) ^ 

1! r I! II 11/ 
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